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Abstract:
The rapid technological change and proliferation of information resources are lineaments of our contemporary society.
Multimedia on the Internet, telecommunications, wireless applications, handheld electronics, social network software,
Web 2.0, and so forth are all radically redefining the way people obtain information and the way to teach and learn.
Particularly, the widespread Web 2.0 applications have the capacity for educational institutions and corporations
involved in training to extend the possibilities of e-learning.  Consequently, e-learning has become one of the most
exciting, dynamic, and yet challenging fields that we have been facing. What is the e-learning? Where are we now?
Where has progress been made?  What will the future bring? What are the key elements of e-learning we need to
focus on? How will we face and rise to new opportunities and challenges? In order to shed light on these questions,
this study intends to look at e-learning from historical, conceptual, pedagogical and empirical perspectives.  It 
includes: from web to e-learning and e-learning 2.0; opportunities and practices in e-learning; and related concerns 
and discussions.
© 2012 The Authors. Published by Elsevier Ltd.
Selection and/or peer-review under responsibility of Beijing Forum.
1. From Web to E-Learning and E-Learning 2.0
Digital technologies, especially Web-based technologies continue to extend the reach of settings for 
education and training by including a more organic, integrated array of learning experiences and support –
available “anywhere, anytime, and just-in-time.”  Similar to CBT (Computer-Based Training), IBT
(Internet-Based Training) or WBT (Web-Based Training), the term e-learning gaining popularity in the
early 2000s refers to any electronically assisted instruction, but is most often associated with instruction 
offered via computer and the Internet. A study (Allen & Seamen, 2009) indicated that almost a quarter of 
all students in post-secondary education were taking fully online courses in 2008. Further, a report by 
Ambient Insight Research (2009) suggested that in 2009, 44 per cent of post-secondary students in the 
USA were taking some or all of their courses online, and projected that this figure would rise to 81 per 
cent by 2014. Thus it can be seen that e-learning is moving rapidly from the margins to being a 
predominant form of post-secondary education, at least in the USA.
One of the few essential innovations directly from e-learning is the learning management system (LMS) 
for the administration, documentation, tracking, and reporting of training programs, classroom and online
events, e-learning programs, and training content. In 2006, more than 50% of Chronicle of Higher 
Education-surveyed readers reported that, in their opinion, a LMS was the same thing as e-learning. Seen 
by many as the foundation for building today’s enterprise e-Learning practice, today’s LMS sits squarely 
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in the evolutionary cross-fire as Web 1.0 (“the publishing Web”) morphs into Web 2.0 (“the participatory 
Web). With the advent of Web 2.0 technologies, such as blogs, wikis, social bookmarking, and podcasts, 
have emerged in a rich, interactive, user-friendly application platform that allows users to read, write, 
create, share, remix, repurpose, and exchange content to the Web (Davis, Carmean, & Wagner, 2009).  
The emergence of the Web 2.0 is not a technological revolution; it is a social revolution (Downes, 
2005). When Web 2.0 applications specifically focus on people and on building the community, they are 
called as social media or social networking sites.  According to researchers (Kaplan & Haenlein, 2010), 
social media is "a group of Internet-based applications that build on the ideological and technological 
foundations of Web 2.0, and that allow the creation and exchange of user-generated content."   
Online social networks serve a parallel purpose through Websites intended to help users meet new 
people or stay connected with friends and associates (Wandel, 2008). Popular networking sites including 
MySpace, Facebook and Twitter are social media most commonly used for socialization and connecting 
friends, relatives, and employees. Within one of these social networking sites, learners become part of a 
global human network in which they can harness the collective intelligence of people in the world that 
could have never been possible previously.  Learners can interact with other learners, gain from their 
experiences, and then construct their own knowledge.  According to the Experian Simmons 2010 Social 
Networking Report. 
“Fully two-thirds of all online adults today have visited a social networking site in the last 30 days, up 
from 53% in 2008 and 20% in 2007. Social networks have most thoroughly penetrated the young adult 
market, as nearly 9-in-10 online 18-to 34-year-olds visit such sites today. But even older Americans are 
tapping into social networks, with 41% of online adults age 50 and older making monthly visits to sites 
like Facebook, MySpace and Twitter.” 
Web 2.0 applications, particularly social networking tools, are deeply embedded in the lifestyles of 
digital natives or Generation Y or Millennials who were born between 1981 and 2000 (Prensky, 2001a, 
2001b). Results of a 2007 national study conducted by the Pew Internet and American Life Project show 
that 55% all online American youths between the ages of 12 and 17 use social networking sites for 
communication. Forty eight percent of teens visit social networking sites daily or more often. Furthermore, 
91% of all social networking teens say they use the sites to stay in touch with friends they see frequently, 
while 82% use the sites to stay in touch with friends they rarely see in person (Pew Internet & American 
Life Project, 2007). In 2007, another study, Creating and connecting: Research and guidelines on online 
social- and educational-networking, conducted by the National School Boards Association (NSBA) 
indicates that American children are spending almost as much time using social networking sites as they 
spend watching television – around nine hours online, compared with 10 hours of TV. The report was 
based on online surveys of approximately 1,300 American children from 9 to 17 years old and over 1,000 
parents. In addition, telephone interviews were conducted with more than 250 school district officials. The 
findings of the study indicate that 96% of students with Internet access engage in social networking. 
Almost 60% of students say they use the social networking tools to discuss classes, learning outside 
school, and planning for college. Students also report using chatting, text messaging, blogging, and online 
communities such as Facebook and MySpace for educational activities, including collaboration on school 
projects (National School Boards Association, 2007).   
Digital native students are the most avid users of social networking sites, but older students are joining 
the social networking user ranks as well. Students typically join one or two social networking sites and do 
not change their profile often. They use social networking sites to keep in touch with their friends – most 
of whom they have already met in person – and to communicate with their classmates (Educause Center 
for Applied Research, 2008). More recently, in 2010, Pew Internet Research recently published a study on 
the future of social networking: Millennials will make online sharing in networks a lifelong habit.  This 
study was based on a survey of technology experts over how users of social-networking tools plan to use 
their favorite services 10 years from now. The Pew study indicates that Millennials are using social 
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networking tools now and will likely continue to do so for the next 10 years. Some 67% agreed with the 
statement: 
“By 2020, members of Generation Y (today’s “digital natives”) will continue to be ambient 
broadcasters who disclose a great deal of personal information in order to stay connected and take 
advantage of social, economic, and political opportunities. Even as they mature, have families, and take 
on more significant responsibilities, their enthusiasm for widespread information sharing will carry 
forward.” 
Although learning management systems have been a central part of the e-Learning ecosystem for years, 
the centrality of the traditional LMS is challenged by Web 2.0 technologies and/or social media. As a 
result, what e-learning 2.0 represents has the potential to become far more personal, social, and flexible 
than the traditional e-learning. As Downes (2005) noted,  
What happens when online learning ceases to be like a medium, and becomes more like a 
platform? What happens when online learning software ceases to be a type of content-
consumption tool, where learning is "delivered," and becomes more like a content-authoring 
tool, where learning is created? The model of e-learning as being a type of content, produced 
by publishers, organized and structured into courses, and consumed by students, is turned on 
its head. Insofar as there is content, it is used rather than read - and is, in any case, more 
likely to be produced by students than courseware authors. And insofar as there is structure, 
it is more likely to resemble a language or a conversation rather than a book or a manual. 
Similarly, O’hear (2006) points out that the early promise of e-learning has not been fully realized.  In 
the traditional model of e-learning, learning content is provided by courseware authors, structured into 
courses by learning management system (LMS), and consumed by students.  This approach is often driven 
by the needs of the institution/corporation rather than the individual learner. With the advent of Web 2.0, 
e-learning has the potential to become far more personal, social, and flexible.  E-learning 2.0 takes a 
'small pieces, loosely joined' approach that combines the use of discrete but complementary tools and web 
services - such as blogs, wikis, and other social software - to support the creation of ad-hoc learning 
communities (O’hear, 2006).  E-learning 2.0 can capitalize on many sources of content aggregated 
together into learning experiences and utilize various tools including online references, courseware, 
knowledge management, collaboration and search.  E-learning 2.0 differs from traditional e-learning.  
Instead of learners simply receiving, reading, and responding to learning content in traditional e-learning; 
e-learning 2.0 allows learners to create content and to collaborate with peers to form a learning network 
with distribution of content creation and responsibilities.  In addition, e-learning 2.0 allows learners to 
easily access content through search, aggregation, and tagging.  E-learning 2.0, therefore, is evolving to 
one of the most exciting, dynamic, and challenging fields involving teaching and learning. 
2. Opportunities and Practices in E-learning 
2.1. Learning Management System 
Over the past a couple of years, there has been an explosion in the use of blogs, wikis, podcasting and 
social networking sites. The trend of using Web 2.0 technologies and social media has had a major impact 
on e-learning which has been trying to harness it. On one hand, most of LMSs continue to maintain their 
typical/traditional functions, such as serving specific requirements for managing online courseware assets, 
tracking results of student tests and content completion, and making sure the accuracy and availability of 
the content, etc. On the other hand, most of LMSs start to accommodate user-navigated resources made up 
of commercial and user-generated content, working as “small pieces, loosely joined,” connected by 
topical and pedagogical scaffolds, and held together by links and connections from social and semantic 
media. As a result, the learning management systems are beginning to shift from a focus on learning 
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management to learning management, where the learning is finally taking center stage (Davis, Carmean, 
& Wagner, 2009). The report, The Distance Education and E-learning Landscape, conducted 
(Greenberg,2007) indicated that LMSs would look more like portals and less like platform over the next 
five years. More and new functions such as Web 2.0 collaborative tools would be featured by LMSs, 
Davis, Carmean, and Wagner (2009) also reported some top evolving LMS issues derived from divers 
perspectives and resources, such as: hosted options for LMSs; open sources, open applications, and open 
education resources; commercial LMS customers: less formal, more holistic; extensibility matters, 
revising standards, specifications, and structures, etc.   
2.2. Blended Learning: 
Blended learning emerges as perhaps the most prominent delivery mechanism in higher education, 
business, government, and military settings. Blended learning combines face-to-face (F2F) instruction 
with computer-mediated learning (CML) and instruction, which provides three main benefits for teaching 
and learning: (1) improved pedagogy, (2) increased access and flexibility, and (3) increased cost-
effectiveness (Graham, 2005) . As early as in 2002, the Chronicle of Higher Education quoted the 
president of Pennsylvania State University as saying that the convergence between online and residential 
instruction was “the single-greatest unrecognized trend in higher education today” (Young, 2002) . In 
2003, the American Society for Training and Development identified blended learning as one of the top 
ten trends to emerge in the knowledge delivery industry (Rooney, 2003) . Furthermore, the report, Current 
Trends in e-Learning Research Report, pointed out  a survey on blended learning and found that a 
significant majority of respondents’ organizations (85%) use blended learning for the creation and/or 
delivery of educational content (Pulichino, 2005).  
2.3. Microlearning 
Generally, the term "microlearning" refers to micro-perspectives in the context of learning, education 
and training. More frequently, the term is used in the domain of e-learning and related fields in the sense 
of a new paradigmatic perspective on learning processes in mediated environments on micro levels. It 
deals with relatively small learning units and short-term learning activities. Unlike “traditional” e-learning 
approaches, microlearning often tends towards push technology through push media, which reduces the 
cognitive load on the learners (Wikipedia, 2001). Microlearning has been considered as a very flexible, 
efficient, relaxed, and effective way for learners to learn. Hug (2005) described analyzed or generated 
versions of microlearning from following seven dimensions:   
 Time: relatively short effort, operating expense, degree of time consumption, 
measurable time, subjective time, etc. 
 Content: small or very small units, narrow topics, rather simple issues, etc. 
 Curriculum: small part of curricular setting, parts of modules, elements of informal 
learning, etc. 
 Form: fragments, facets, episodes, "knowledge nuggets", skill elements, etc. 
 Process: separate, concomitant or actual, situated or integrated activities, iterative 
method, attention management, awareness (getting into or being in a process), etc. 
 Mediality: print media, electronic media, mono-media vs. multi-media, (inter-
)mediated forms, etc. 
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Learning type: repetitive, activist, reflective, pragmatist, conceptionalist,
constructivist, connectivist, behaviorist; also: action learning, classroom learning,
corporate learning, etc.
2.4. Mobile Learning
The growth of mobile technologies such as the Kindle, the iPhone and other smartphones, web-enabled 
tablets, GPS systems, video games and wireless home appliances, the growth of the mobile web has been 
amazing. According to the current Morgan Stanley report (2010), although the mobile wealth
creation/destruction cycle is still in its earliest stages, the proliferation of better devices and the
availability of better data coverage are two trends driving growth. Better services and smaller, cheaper 
devices such as iPhone and iTouch have led to a huge explosion in mobile technology that far outpaces
the growth of any other computing cycle. Based on the current rate of change and adoption, the mobile 
web will be bigger than desktop Internet use by 2015 (see Figure 1 and 2).
Figure 1
(source: http:/ / www. morganstanley. com/ institutional/ techresearch/ pdfs/ Internet_Trends_041210. pdf)
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Figure 2
(source: http:/ / www. morganstanley. com/ institutional/ techresearch/ pdfs/ Internet_Trends_041210. pdf)
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Mobile learning has been defined by researchers (O’Malley, et al, 2003) as “Any sort of learning that 
happens when the learner is not at a fixed, predetermined location, or learning that happens when the 
learner takes advantage of the learning opportunities offered by mobile technologies.” Like other forms of 
E-learning, M-Learning is also collaborative; sharing is almost instantaneous among everyone using the 
same content, which leads to the reception of instant feedback and tips. It is convenient in that it is 
accessible from virtually anywhere and brings strong portability by replacing books and notes with small 
RAMs, filled with tailored learning contents. In addition, it is simple to utilize mobile learning for a more 
effective and entertaining experience (Wikipedia, 2001). 
2.5. Open Education 
As Batson (2009) indicated, “Open education, open knowledge, and open resources are different faces 
of the Web 2.0 revolution in higher education.”  Web 2.0 technologies empower today’s websites of 
higher education institutions in a great way.  There is a growing movement in higher education to create 
course materials that are available for use without restrictions of copyright or use fees.  This movement 
often refers to materials developed in this way as “Open Course Ware” (OCW) or “Open Educational 
Resources” (OER). 
The term Open Education Resources (OER) refers to “digitised materials offered freely and openly for 
educators, students and self-learners to use and re-use for teaching, learning and research” (OECD, 2007)  
The term Open Courseware (OCW) refers to publicly available materials which are either a part of, or a 
complete course from an educational institution such as a university or college. For example, iTunes U is 
probably the most talked-about and widely used podcast for higher education institutions on open 
education. On May 30, 2007, Apple Computer’s iTunes U was announced at Cupertino, California. 
According to iTunes U Website,  
“iTunes U brings the power of the iTunes Store to education, making it simple to distribute information 
to your students and faculty — or to lifelong learners all over the world. With an iTunes U site, your 
institution has a single home for all the digital content created or curated by educators, which can then be 
easily downloaded and viewed on any Mac, PC, iPod, or iPhone.” 
Only a few years old, higher education institutions have formed a huge-e-learning delivery network. 
Various universities/colleges have created their own iTunes U sites to manage, distribute, and control 
access to educational audio and video content and other resources for current students as well as the 
broader Internet. The online service is without cost to those uploading or downloading material. Content 
includes course lectures, language lessons, lab demonstrations, sports highlights, etc.  OER Commons 
(http://www.oercommons.org/) and Open Courseware Consortium (http://www.ocwconsortium.org/) have 
been accumulating some excellent related resources and information.  
2.6. Do-It-Yourself Learning 
The use of multimedia and web technology has made individualized learning and/or related learning 
technologies more available and effective as an alternative to formal learning and training. For example, 
Electronic Performance Support Systems (EPSS) can help an organization to reduce the cost of training 
staff while increasing productivity and performance. According to Bezanson (2002), EPSS is “A 
performance support system provides just-in-time, just enough training, information, tools, and help for 
users of a product or work environment, to enable optimum performance by those users when and where 
needed, thereby also enhancing the performance of the overall business.” Do-it-yourself or individualized 
learning provides three main benefits for learning and training on: (1) reducing the complexity or number 
of steps required to perform a task; (2) providing the specific performance information a person needs to 
perform a task, and (3) providing a decision support system that enables a person to identify the action 
that is appropriate for a particular set of conditions (Wikipedia, 2010). 
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2.7. Virtual Learning 
Virtual worlds based on Web 2.0 have the potential to provide:  teaching, learning, and training 
opportunities; rich interactions and communication environments to improve communication skills and 
problem-solving skills, and an engaging and low risk environment as an alternative to the real world (Park 
& Baek, 2010).  A virtual world usually refers to the online community that often takes the form of a 
computer-based simulated environment, through which users can interact with one another and use and 
create objects (Bishop, 2009). Virtual worlds are intended for users to inhabit and interact, and the term 
today has become largely synonymous with interactive 3D virtual environments, where the users take the 
form of avatars visible to others graphically (Cook, 2009). These avatars are usually depicted as textual, 
two-dimensional, or three-dimensional graphical representations, although other forms are possible 
(Biocca & Levy 1995.)  
The report, Getting Started in e-Learning: Simulations and Games (2010),  have shown that 
simulations and games could provide a means for embedding certain instructional strategies into 
instruction, such as: using similar contexts, providing extensive and varied practice, and make underlying 
principles clear, etc. which can dramatically improve transfer from learning to real-world performance. A 
learning simulation is a structured activity that reproduces important characteristics of a real environment 
and situation, which allows learners to experience how reality works in a virtual environment. A learning 
game is a structured activity that involves a specific challenge, information to respond to, and rules for 
achieving the goal.  
A research study by the U.S. Department of Defense (Blunt, 2008 cited by Getting Started in e-
Learning: Simulations and Games, 2010) showed that students in the study who used learning games 
scored significantly higher than those who did not. More than 40% of respondents planed to do more 
games, simulations and scenarios, complex games, and immersive learning simulations in the next 12 
months. One virtual world that has caught the attention of many people is Second Life (SL).  SL was 
released to the public by Linden Lab in 2003, and quickly becomes the largest three-dimensional virtual 
world. According to SL site (http://education.secondlife.com/whysl/), because of the strong sense of 
“presence,” many prominent educational institutions and organizations understand it and are creating 
virtual learning environments to deliver a wide range of courses, field trips, and events including: 
 Distance and Flexible Education 
 Presentations and Discussions 
 Historical Recreations 
 Simulations and Role-Playing 
 Multimedia and Games Design 
 Language Learning Practice 
3. Discussion 
The growth of online resources and the advancement of Web 2.0 technology are impacting education 
and training, as well as changing e-learning. The previous section presents some major opportunities and 
practices in e-learning. As shown in Figure 3 overall, e-learning from LMS to virtual learning shifts from 
a focus on formal learning to informal learning. Formal learning usually refers to the hierarchically 
structured school system that runs from primary school through the university and organized school-like 
programs created in business for technical and professional training. Information, on the other hand, refers 
to a lifelong process whereby individuals acquire attitudes values, skills and knowledge from daily 
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experience and the educational influences and resources in his or her environment, from family and 
neighbors, from work and play, from the market place, the library and the mass media (Conner, n.d.).
Research indicates most learning that has a real impact on human performance tends to be informal in 
nature. As early as in 1998, a study of time-to-performance done by Moore (cited by Wikipedia, 2010)
graphically shows the disparity between formal and informal learning (see Figure 4). More recently,
according to a 2009 report by American Society for Training and Development (ASTD) and Institute for 
Corporate Productivity (i4cp), Tapping the Potential of Informal Learning, informal learning clearly has a
strong presence in many of today’s organizations. Four in ten respondents said such learning is occurring
in their organization to a high or very high extent, with another 34 percent indicating that it’s occurring to
a moderate extent. More than half of the respondents (56 percent) predicted that the use of informal
learning would increase over the next three years. This expected increase in informal learning is not 
surprising in the context of today’s technology-driven corporate culture. There is now a need, as well as
the ability, to learn on-demand rather than wait for more conventional learning opportunities, which
informal learning addresses.
Figure 3
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Figure 4 
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While the emergent technologies provide more opportunities and possibilities to e-learning, a couple of 
related issues have been brought up – digital divide and digital citizenship. It is the belief of educators, 
administrators, trainers, and learning that these two issues are extremely critical in terms of the 
development of e-learning.  
3.1. Digital Divide 
In 1995, the US National Telecommunications Infrastructure Administration (NTIA) issued the first of 
four reports under the title “Falling Through the Net.” These reports disclosed the existence and 
particulars of a digital divide in American that refers to the gap between people who have and people who 
don’t have access to digital/modern information technology. Since then variables often investigated in the 
context of a digital divide include: socioeconomic (rich/poor), racial (white/minority), or geographical 
(urban/rural). Recent studies view digital divide as a symptom of a larger and more complex problem - the 
problem of persistent poverty and inequality. The divide persists because of market forces, unequal 
investment in infrastructure, discrimination, insufficient policy efforts, and culture and content (Servon, 
2002; Warschauer, 2003), A framework of reconceptualizing and analyzing the digital divide contains 
four sets of related resources: (1) physical resources, which encompass access to computer and 
telecommunication connections; (2) digital resources, which refer to digital material that is made available 
online; (3) human resources, which revolve around issues such as literacy and education (including the 
particular type of literacy practices that are required for computer use and online communication); and (4) 
social resources, which refer to the community, institutional, and societal structures that support access to 
information and communication technology (Warschauer, 2003).  The term global digital divide refers to 
differences in technology access between countries. 
3.2. Digital Citizenship 
While the Web is shifting from being a medium, in which information is transmitted and consumed, 
into being a platform, in which content is created, shared, remixed, repurposed, and exchanged, digital 
citizenship has been received the increased attention of higher education institutions. According to 
Digizen.org,  
“Digital citizenship isn't just about recognizing and dealing with online hazards. It's about building safe 
spaces and communities, understanding how to manage personal information, and about being internet 
savvy - using your online presence to grow and shape your world in a safe, creative way, and inspiring 
others to do the same.” 
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Researchers defined digital citizenship as “the norms of behavior with regard to technology use.” They 
identified nine elements of digital citizenship: digital access, digital commerce, digital communication, 
digital literacy, digital etiquette, digital law, digital rights and responsibilities, digital health and wellness, 
and digital security. “Everyone – administrators, board members, teachers, parents and students – need to 
be involved in the dialogue about the appropriate use of technology” (Ribble, Bailey, & Ross, 2005) . The 
recent National Educational Technology Standards for Administrators 2009 (NETS·A 2009) prepared by 
the International Society for Technology in Education (ISTE) has attested the digital citizenship 
movement and specialized its Standard V for administrators focusing on “Digital Citizenship” . Standard 
V requests administrators “model and facilitate understanding of social, ethical and legal issues and 
responsibilities related to an evolving digital culture”.  In order to guide administrators meeting this 
standard, NETS·A 2009 Standard V has four indicators covering different aspects of digital citizenship 
and responsibility: (a) ensure equitable access to appropriate digital tools and resources to meet the needs 
of all learners; (b) promote, model and establish policies for safe, legal, and ethical use of digital 
information and technology; (c) promote and model responsible social interactions related to the use 
of technology and information; and (d) model and facilitate the development of a shared cultural 
understanding and involvement in global issues through the use of contemporary communication and 
collaboration tools. 
In response to the questions on issues and trends of e-learning, the present study investigates e-learning 
from historical, conceptual, pedagogical and empirical perspectives, including areas: from web to e-
learning and e-learning 2.0; opportunities and practices in e-learning; and related concerns and discussions. 
However, one study focusing on these areas cannot completely capture the dynamics that happen within e-
learning. In that sense, this study suggests further research should be followed and investigated. 
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